Bound thrombin-induced upregulation of myosin heavy chain isoform, SMemb messenger RNA expression in cultured rabbit vascular smooth muscle cells.
To investigate whether bound thrombin can induce modulation of SMemb expression in vascular smooth muscle (VSM) cells, messenger RNA (mRNA) expression was measured by in situ hybridization (ISH) and reverse transcription-polymerase chain reaction (RT-PCR) in cultured rabbit aortic VSM cells. To test the concentration- and time-dependent effect of bound thrombin on the expression of SMemb, confluent VSM cells were incubated for 48 h in 10% FBS-DMEM containing 0, 3, 10 and 30 units/ml of bound thrombin. In addition, the confluent VSM cells were incubated for 6, 12, 24 and 48 h in 10% FBS-DMEM containing 10 units/ml of bound thrombin. Consequently, bound thrombin significantly increased SMemb mRNA in a concentration- and time-dependent manner. When compared with the effect of rabbit fibrinogen (10 microg/ml) and native thrombin (10 units/ml), SMemb mRNA was significantly increased by bound thrombin and was slightly increased by native thrombin, but not by fibrinogen. Other myosin heavy chain (MHC) isoform (SM1 and SM2) mRNA expressions were not changed by fibrinogen, native thrombin or bound thrombin. ISH revealed that there was no significant difference in the expression of MHC mRNAs among fibrinogen, native thrombin or bound thrombin. Western blot analysis demonstrated that the SMemb protein level was significantly increased by 2.5-fold by bound thrombin. When the clot-forming activities in cultured medium containing native thrombin or bound thrombin were measured from 0.5 to 48 h, the activity of bound thrombin declined more slowly than that of native thrombin. In conclusion, bound thrombin could upregulate the expression of SMemb mRNA and protein in cultured VSM cells and the activity of bound thrombin was maintained for longer than that of native thrombin in culture medium.